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We, Babcock & Wilms Limited, a 
British Company, of Babccck House, Farring- 
dnn Street, LgmdoDj E.C4, do hereby declare 
tbe iuttoation, (CoannHmicatsd &y Dbotschb 

BABOON! & WlLCOK DAMPPgBS SHLWKBB B 

A fG, a Gmnaa Company, of Cteriumsm, 
Su&idnjrd, Geamcssy), ishiA use (paay afcai 
a pateot may 8>e granted qp us, and die {method 
by T&ich it is to "be performed &> be particn- 
tsriy desc&bad fa ml Iby the SoSowing state-, 
mait:-*- 

The pre&art inraEfitttt relates to a process 
of and tool for <g^mUng tufce eads, aqppife- 
£&bfe erample to the Ettarhmegft of rater 
tubes to the steam and TOter dram of a mter 
tutebrnks*. 

It is common practice to secure fie ends 
of TOfier tr&es ^> a fcoikr drum by fitting 
ecch tafce end within a tifte hole in the dam 
and tfcat esrogntrding ptertfcdly tfc tz±e end 
withia the tobe bole* bo qjhat ^; xennira firmly 
in contact with tire to& of the hole to {provide 
a flnkt4igjlrt 3c5nt- 2a <c3xkar to improve die 
resistaatce to the Qanteacy of tbe toke^ <87hen 
die boSer fe fa use, to puU out of the dram, 
■the part of the tribe peering into the dram 
htiftsa beDed tout 

Ssvcral SsSssGBt mte^cds of cfa tBinip g tbe 
dssircd expansion kwe tea used. According 
to one method* a tool is used whkih fecbufea 
a ccadcal gaandrsl dbout *^Hch axe spaced 
three cosrespoad&ig tapped roSee^ the tod 
&eing inserted in the Safte ood to (be eEpanded 
■with the osis of sjteaaxtcb^ CD-ecdal TOth <jjfce 
tofce end and themaadrd bang fed into the 
tafte fadspaaienlty of die xoffias so dot die 
so8era axe displaced avEmstity into contact 
srfth die inner surface of the tribe. The man* 
afed is than c o n ttoaously rotated end tbe it*- 
les are fbsoed outwardly to espand the tribe 
end and at $ie same time sou progressively 
sound and into tfte tribe. It has ft^^n found 
tfhat with thia method d expanding there h a 



tweea die ti&e wall and the <bo& of the ti&e 
hole. iFuEthermore, the structure of die toibe 
metal is affected, the me&d (becoming tardeaed 
"by the alternating load. 

According to a second mbs' similar 
meahod, the ta&e is expanded fay a tool baring 
a tapered mandrel and srcSsns b fwhids tbe 
mamkel and the iiSbxs rots&e and awres out- 
TOxaHy towards die >atd of the tute during. 
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tsidsicy f osr each pokt of die tc&e m&i, after 
eadu passage <of a rofia- has can^d an espao- 
sion,^ to ^ring back elagfcaBy and tha^y 
ponsidsrsibly reduce the ocotact pressure W* 
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* According to a drkd m^hod, a 
■widi q STC^dng sur&ce having a diameter 
aligjhfiy greater than j^e inaide dtom&stfite 
tdbe io driven into die <gofce <&d, oo easwEaSng 
the tx&e as it mc^sj iato it Thfe anSbod ias 
oerttdii practical dffirrttfes ^iiai aral^t^ 
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— o tubes, TOfaich tend to tettfle,.. sec6. 
<&e ssQcoval dt the mandxd from Ji& :*0t&, 
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An dijact of she presort inrattiflsah 
^opvcaon of an imprwed meduaE^^fifSBl" 
for espasdsig tnbetsnda. "T^"? 

The btvetttoa include die paroesg ' fejife 
searing of a ts&e end ^idsb a ti&e SS^qf 
a t«Ae plate, <?7bich asnpzfees eapiMng a 
part of die tdfae into fcld-dgfe; cantftCEradi' 
the ^tbB of the fa&e boje by ^ fibccffile 
ipuMing-out <d a te&e ezp^dhig . ansSisber'' 
ttemi^i the said part of the tc&e end smS 
aJmnltasieously as a consequcooe of ^te poOing^ 
out effecting 4>eiling of the mouth <& die free 
of dre la&e onto amtaoj <&id& die face 



Hie invenricHi also kchdes a &j2js end esr 
3>anding tod sohsMe for the e^gnding of a 
tote end within a tdbe hole in a .toSse plate 
in "which *R^bdc&&al m^uos are provided for 
tire foadftte poah^out from in^de the ^be 
oh! of tube ^pandnng means adapted dming 
■gddgh a fy a i to espand tte part of tfee tiAe 
within the tube fade, and the i mdjdrawal 
means arte arran^d during #M to 
operate belling means "which effect (b^ing of 
the free end of de ts&& 

i%e irrvention will now (be dooibed, (by 
way of exsmpfe, mtfa reference to tie aocom- 
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Figure 1 is a sectional side elevation of the 
forward md only of a tool $or i^gpfmdlTig and 
5 beSing tube ends arranged £o ■operate on a 
tube end that extends through a tribe jxjsaje; 
and 

Figure 2 is a vkw simSar to Figure 1 hut 
with the working parts in a different opexat- 
10 ing position. 

In $he drawings* a (not 1 offends through 
« tube hole 2 hs a tube elate 3 -with its inner 
aid 4 projecting beyond die inner feee 5 of 
the tribe plate to a ^«a«na? equal to about 
13 twice the toU tfrfeftnesa of $se tnbe. The tool» 
indicated generally by 10, iachxdes a forward 
body part 11 terminating in & bearing surface 
12 ^hicn, { g7hea the machine Is in use, Is held 
fzBTjry against the part of tribe plate fan^r 
20 face 5 <9ririch surrounds the tube end 4* A 
BS&ndrd 14 mounted in the body pare 11 es- 
tods asriaSy beyond the fearing cmface 12 
and at the OTmneneemart of the e^pamfing 
operation lies in the initici position ahown 
25 in Figure 1 in "uhich it is$qe& into the tribe 
1 m a point beyond the tribe piate 3. At its 
inward or farwaad the mandrel 14 is 
formed an enlargement or head 15 cd- 
Joining q 16 that tapers rearmidly to a 
iff - ^ofifcal part 17 (beyond ^hich a part 18 
. wi Sfc4fce- mandrd is ccrew^hreaded tnto on 
operating rod 19 which is oxraj^ to the pis- 
..- ton of an hydraulic power device {not shoisn). 
-^AjrgBBSp- of font comftenentary esmanding 
35 . members 21 ate 4iddohr mcranted cn the 
mandrel pert la and may b e mov ed 
oed position dwTTn in Figure 2, 
" parts tfcaeaf form a 
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panyjng partly diagrammatic drawings, in so engage die (boss 33 and me go 

shaped at their inward ends that they 
restrain rem ward movement of the shoulder 
34 pas* the plungers <mly imt& me mdsl force 
on the stop 30 ercreeris some predetermined 70 
value. 

Abo mounted on the body part 11 is a 
circular row of eight tube end 'belling de- 
ments 40 so guided in the body part 11 as 
to foe capable. of radial movement only and 75 
Ma s sed by springs ouch as springs 41 inwardly 
ixao engagement with the strip 30. Hie inner 
ride of each element 40 is provided with an 
inclined surface 42 oomrdementary to the 
Sated forward part 32 of the stop 30 so that 80 
as the part 32 moves searwasdly past tfie ele- 
meats 40 they are moved outwards in a radial 
direction. Each dement 40 h footed with a 
forwardjy eEtEuding tongue 44 arranged to 
extend vrtmm the tube end 4 but of such 85 
length th&t its famard end fe spaced from CP 
the tribe plate face 5 by a distance somewhat 
greater man the thidmess of me wall of the fp 
tubel. - 

To carry out the expanding operation, the 50 
tool 10 is taonght into position opposite me 
tribe end to be esmanded and the mosdrel 
14 inserted into she tribe to> the p osition shovm 
in i££gure 1, that the bearing fflirfae 12 
engage© the tribe plate face 5, jjhe atop 30 95 

being set "with its shoulder 34 forwardjy of 

the plunges 36V the espanding members 21 
bong towards the rearerard end of the tapered 
part 16 of the nieadrd 14 and the rearmost 
pair tc£ the members 21 bd&g m contact sdth 100 _ 
the forward eaai of the stop 30. 

The mandrel 14 is now drswn searwarcfiy 
through the tool body gwaxt 11 by operation 
of the hydraulic power device so that the bs-» 
psacdmg msmbers 21, ^Mch ore held against 103 
©sad movement «wfah the mands^L 14 by the 
stop 30, ore c ause d to move ontwoaSy into 
contact with and to gxparrd the part of tribe 
1 TOhich lies fenmsdlately outside the cube 
plate 3. As tins takes place me ftxmrd pair 110 
<of the members 21 move sultry ieamardly 
f?>ty> o ffiftyi mffiit "w ^t^i f^ffQitfbcy ?xo3? of the mem* 
be»21. 

Qace the heed 15 of the mandrel 14 comes 
too contact "with the espandi n g members 21 115 
fojsce fe transmitted directly from th© mandrd 
to the stop, <&hfch is caased to move in a rear- 
ward direction so mat the phmgets 36 of the 
catch means ride over the dsonMer 34. The 
e^anding membess 21 and the sfcop 30 move 120 
resfft&rdly <mth the mandreL ^be members 21 
ejecting progressive e^smdms of ^me part of * 
the tube 1 whrch Ses sttMh the tube plate 3.. . 

As the membess 21 approach the inner face 
5 of she tube plate 3 the Sored part 32 of 125 
the stop member 30 engages die incgned sur- 
faces 42 upon the eight belling elements 40 
ftiifl causes those elements to move cowardly 
radially so that their tongues 44 engage and 
bell outwardly tjhe projecting inner end 4 of 130 




_3i3ggte ste^fflfeetuhe es gandm g surface 22> to 
40^& iiStaggesed poaidon omp&n m Hgure 1 m 

-gg hjcfr o ne closed pair of the memb&s 21 

, /.fcrtttfife t xeama»% of ^te other pair go that 
^i^Sraafi radius of each member & seduced. 

. 3fe font members 21 sxse fcs*d together acd 
45 to t£e mandrd by a hdical spring 24 mat 
eactrdfis part-c^mdrlcal sections 25 <& the 
&nrmembers» 

SKda% mountad on cvBsdrlcd port 
17 of the mandrel is a movable stop 30 m 
50 the form of a $ribe fc**gj ft havtag a 

aeorward pardon 31 'which is $ sSdmg fit on 
'me msndW part 17 and & 2 
part 32 of such diameter at its formed era* 
mat it tagajgetf the "two reaxmost espanding 
55 membess 21 qghea they toe at the rsirmrd 
end of the tapered part 16 of the mamhsL 
Secured to the rearward end of the portion 
31 is at boss 33 formed ^irh a drctnnferen- 
tkHy ejgtendmg radial shoulder 34 that faces 
£0 searwardly of the mandrd. Monnted cn (fa& 
body part 11 are catch means m me fom 
of four pteng^rs such m the phmgers 36 so 
arrariged as to be slidable radially and being 
(biassed fcrwanSy by springs such as 
G$ 8prmg5 37. These 
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1, ^ M ^°^ 0si!eid3q! * ai ^ ^ Wing demote whkh me 
gt^tdt&e&OTTErd^rtcf sis surfaces 42, withdrawal of the «*e espadtefn^^ 

aJSL^ ^f™ 04 60,11 ^ take expanding (means fcriude ?oEK 

^to^&^E^asiaWjfcm^ arranged to ssatffito oaiwaidaKlal owwSt 

aiet^dMR of the mandrel *» dae*. ^x^ib&^dei^i^^Ja^^d^^ 

e ? aa ^f eod ensejbis dentate t^daansed fa ea- 

ffimdr^s coatees wfefc. tits iraH of the &&e a cacnmnsllAig nmraw. y 
me aaia tmg^m tftoKig Hay as a coaseqaesos adapted (by &nhW omraaieat «rf the EsnanA- 

took in a afts gfate, -gyhgda refofefesaml magna SEfe^dJamae? ^ 

^^amH^Bfa^tDeap^ tie pate MMR^«riae»^atfsoDnndBA 

g tfas gte n&Ma, nfe td»s hab^ cad the sdetasgidly as dntsa &b <te aooouManirae 

wnfejferaal aseosjo aze csrangad) sksfcg wMt- da^inaa. ^^ 7 ^ s 
atEfTaE to cpesste (b^bg as^sns ctW^ gfla ^ 

feeing «g &s fees ead «f #ie ttla. SlortfaAppHcaite. 

tag String 21EQH0 caanpxte a icaaonto? st^7 of Ohartsed fPtJt^lSfiafi. 
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